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(54) HEAT-EXCHANGER UNIT 

(57)Abstract: 

PURPOSE: To simply solder the end part of a fine tube, 
such as a capillary tube, to the open end part of the 
tube of a cross fin coil type heat-exchanger. 
CONSTITUTION: An open end part 13 of a tube 12 is 
crushed leaving a space in which an end part 41 of a fine 
tube is contained. A flare part 13d is formed at the 
whole of the edge part of the crushed open end part 13, 
The end part 41 of a fine tube is inserted in the space, 
and soldering is applied between the periphery of the 
end part of a fine tube and a circular pipe part 13c. A 
crushed adhesion part 13b formed to the side of the 
circular pipe part 13c is soldered. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tube (12 and 12 — ) of a book penetrates many fins (11 and 11 — ) of several 
sheets in the direction of a right angle, predetermined spacing was opened and it stood in a row 

— many — major-diameter tubed flares the open end section (13) of each tube (12) secondarily 

— both The edge section has the heat exchanger (10) of the cross fin coil mold by which 
Miyoshi flare was carried out in the shape of a trumpet. It is the heat-exchanger unit by which 
the capillary edge (41) was soldered directly at the open end section (13) of at least one tube 
(12) of this heat exchanger (10). While the open end section (13) of the tube with which a 
capillary edge (41) is soldered leaves the hold space (13a) of a capillary edge (41) and crushing is 
carried out in the direction of a tube diameter The capillary edge which the flare section (13d) 
equivalent to the Miyoshi flare section was prepared in the whole edge section of the open end 
section (13) by which crushing was carried out, and was inserted into hold space (13a) (41), The 
heat exchanger unit characterized by the thing which enclose hold space (13a), and for -which the 
crushing adhesion section (13b, 13b) which will sharpen the tube section (13c), which is attached 
and carried out, and which is both located in the side of the tube section (13c) is soldered. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat exchanger unit of the cross fin coil 

mold used for an air conditioner etc. 

[0002] 

[Description of the Prior Art] The thing of a cross fin coil mold is used abundantly as a heat 
exchanger of an air-conditioning machine. An example of the heat exchanger of a cross fin coil 
mold is shown in drawin g 1 . 

[0003] This type of heat exchanger 10 has the fin 1 1 of the a large number stage arranged in 
parallel by opening predetermined spacing, 11 — , and the tube 12 of the a large number book 
which penetrates that fin group in the direction of a right angle and 12 — . Let a tube 12 and 12 
— be the combination of the common-name hairpin with which 2 lots were connected in the end 
section. Two or more capillary tubes 40 of a tube 12 and 12 — which branched from the shunt 
30 besides U pipes or a header 20, and 40 — are connected to the open end section 13 and 13 — 

[0004] After keeping putting the tube 1 2 of a heat exchanger 10, and 12 — to a fin 1 1 and 1 1 --, » 
the diameter of them is expanded covering an overall length, and they are combined with a fin 11 5 
and 11 — .A part of this diameter expansion processing is called flare. As shown in dr awin g 2 
(A), in order that a fin 11, the tube 12 combined with 11 — , and 12 — may insert the edge 21 of 
U pipes or a header 20, the diameter of the open end section 13 and 13 — is expanded by 
major-diameter tubed, and that of the edge section is further expanded in the shape of a 
trumpet. 

[0005] Processing which expands the diameter of the open end section 13 to major-diameter 
tubed is called secondary flare, and calls the processing section secondary flare section 13'. 
Moreover, processing which processes the edge section in the shape of a trumpet is called the 
Miyoshi flare, and calls the processing section 13" of the Miyoshi flare sections. When soldering 
these inserted edges 21, 13" of the Miyoshi flare sections functions as a fused wax receptacle 
of wax material, and they not only make easy insertion of the edge 21 of U pipes or a header 20, 
but make soldering a positive thing. 

[0006] On the other hand, a capillary tube 40 is quite thinner than U pipes and a header 20, as 
shown in drawin g 2 (B). Therefore, the diameter of it is expanded until the edge of a capillary 
tube 40 agrees in the open end section 13 of a tube 12, and it is inserted in the open end 
section 13 of a tube 12, and is soldered like said edge 21. 
[0007] 

[Problem(s) to be Solved by the Invention] It sets to such a heat-exchanger unit, and they are 
the tubes 12 and 12 of a heat exchanger 10. — The edge 21 of U pipes or a header 20 is 
soldered certainly at the open end section 13 and 13 — . Since the diameter of the edge of a 
capillary tube 40 is also expanded to the same size as said edge 21, it is soldered certainly [ a 
tube 12 and 12 — ] to the open end section 13 and 13 — like said edge 21. However, plurality 
processing called three-step swaging processing is used for edge diameter expansion of a 
capillary tube 40. Therefore, this edge processing is one factor which raises the manufacturing 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2/25/2005 



Page 2 of 3 



cost of a heat exchanger unit 
[0008] processing which can be certainly soldered in the open end section of a tube as [ narrow 
diameter ], without the purpose of this invention expanding the diameter of the edge of a 
capillary like a capillary tube — it is in offering an easy heat exchanger unit. 
[0009] 

[Means for Solving the Problem] As shown in drawing 3 and drawin g 4 (A-A line view Fig. of 
drawing 3 ), the heat exchanger unit of this invention The tube 12 of a book and 12 — penetrate 
much fins 1 1 of several sheets, and 11 — in the direction of a right angle, predetermined spacing 
was opened and it stood in a row — many — major-diameter tubed flares the open end section 
13 of each tube 12 secondarily — both The edge section has the heat exchanger 10 of the cross 
fin coil mold by which Miyoshi flare was carried out in the shape of a trumpet. It is the heat- 
exchanger unit by which the capillary edge 41 was soldered directly at the open end section 13 
of at least one tube 12 of this heat exchanger 10. While the open end section 13 of the tube with 
which the capillary edge 41 is soldered leaves hold space 13a of the capillary edge 41 and 
crushing is carried out in the direction of a tube diameter The capillary edge 41 which 13d of 
flare sections equivalent to the Miyoshi flare section was prepared in the whole edge section of 
the open end section 13 by which crushing was carried out, and was inserted into hold space 
13a, It is characterized by soldering the crushing [ which will tube section 13c sharpen / which is 
attached and carried out ] adhesion sections 13b and 13b which enclose hold space 13a and 
which is both located in the side of tube section 13c. 
[0010] 

[Function] In the heat-exchanger unit of this invention, in case the capillary edge 41 is soldered 
in the open end section 13 of a tube 12, the diameter of the capillary edge 41 is not expanded, 
but the open end section 13 of a tube 12 is crashed, and it doubles with the capillary edge 41. 
crushing of the open end section 13 is alike and easier to process it than diameter expansion of 
the capillary edge 41. And while tube section 13c of the open end section 13 and the capillary 
edge 41 by which crushing was carried out are soldered, the seal of the connection of the open 
end section 13 and the capillary edge 41 is carried out by soldering the crushing adhesion 
sections 13b and 13b. in this soldering, since 13d of flare sections which are equivalent to the 
whole edge section of the open end section 13 at the Miyoshi flare section is prepared, it curses 
capillary edge 41 with tube section 13c — also attaching — crushing adhesion section 13b — it 
is carried out certainly 13b cursing. Therefore, the seal of the open end section 13 and the 
capillary edge 41 becomes a positive thing. 
[0011] 

[Example] The example of this invention is explained at a detail based on dra win g 3 and dr awin g 
4 below. 

[0012] A heat exchanger unit consists of a heat exchanger 10 of a cross fin coil mold, and 
incidental components of U pipes, a header, and capillary-tube 40 grade connected to this. 
[0013] a heat exchanger 10 — many — it is the fin 1 1 of several sheets, the tube 12 called a 
hairpin to 11 — , and the configuration which kept putting 12 — , and the tube 12 and 12 — are 
combined with a fin 1 1 and 11 — by primary flare. 

[0014] a tube — 12 — 12 — an open end — the section — 13 — 13 — U — a pipe — a 
header — an edge — soldering — having — a thing — ******** — a major diameter — tubed 

— secondary — the flare — the section — 13 — ' — a trumpet — ** — Miyoshi — the flare - 

- the section — 13 — " — two — a step — structure — becoming — **** . 

[0015] On the other hand, about the open end section 13 by which a capillary tube 40 is 
soldered, it leaves hold space 13a in which the tube edge 41 is held, and crushing of secondary 
flare section 13' is carried out in the direction of a tube diameter. By this crushing, the center 
section of secondary flare section 13' is set to tube section 13c, and those both sides serve as 
the flat crushing adhesion sections 13b and 13b. 

[0016] The crushing adhesion sections 13b and 13b are located in both sides, and secondary 
flare section 13' by which crushing was carried out has become the configuration to which tube 
section 13c which encloses hold space 13a is located between crushing adhesion section 13b 
and 13b, as **** by the soldering robot becomes easy. 13d of flare sections equivalent to 13" of 
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the Miyoshi flare sections is prepared in the edge section of seconda^Ware section 13' by which 
crushing was carried out over the whole edge section. 

[0017] The tube edge 41 is inserted into hold space 13a of said open end section 13. And the 
tube edge 41 and tube section 13c are soldered. Moreover, in order to carry out the seal of the 
open end section 13, the crushing adhesion sections 13b and 13b located in the both sides of 
tube 13c are soldered. 

[0018] In these soldering, since 13d of flare sections is prepared in the edge section of the open 
end section 13, the fused wax material collects on 13d of this flare section, and any soldering is 
ensured. In this way, airtight connection of the tube edge 41 of a capillary tube 40 finer than a 
tube 12 is made certainly at the open end section 13 of a tube 12. 

[0019] Next, the crushing processing method of the open end section is explained based on 
drawing 5 - drawin g 7 . Crushing processing whose drawing 7 the appearance of the pinch unit 
which uses drawing 5 for crushing processing, and drawing 6 used the internal structure of a 
pinch unit, and used the pinch unit is shown, respectively. 

[0020] The pinch unit 60 used for crushing processing has the levers 61 and 61 of the pair 
together put in the shape of X. Levers 61 and 61 are energized in the direction which a point 
opens with a spring 67, and a point opens and closes them by the cone-like piston head 68 order 
**. 

[0021] In order to form tube section 13c in the open end section 13 of CHUBUBU 12, the U 
slots 62 and 62 are established in the point opposed face of levers 61 and 61. Moreover, the 
center pin 63 is formed between the points of levers 61 and 61. 

[0022] A center pin 63 has the plate-like attaching part 64, the protruding line 65 of the cross- 
section triangle prepared in the apical surface of an attaching part 64, and the cylinder section 
66 projected from the center section of the protruding line 65. The cylinder section 66 is for 
securing hold space 13a and forming tube section 13c, and is located among the U slots 62 and 



[0023] As a processing procedure, the open end section 13 which finished secondary flare is first 
inserted between the points of levers 61 and 61, and the end face of the open end section 13 is 
made to contact the apical surface of an attaching part 64. Thereby, a protruding line 65 and the 
cylinder section 66 are inserted into the open end section 13. Subsequently, the point of levers 
61 and 61 is closed in this condition. Thereby, the open end section 13 leaves hold space 13a, 
and crushing is carried out in the direction of a tube diameter. When a protruding line 65 exists in 
the edge circles of the open end section 13 at coincidence, 13d of flare sections is formed in the 
whole edge section. 

[0024] In addition, in the case of the soldering process by handicraft, although the open end 
section 13 of a tube 12 is extended on both sides and tube section 13c is formed in the center 
section in consideration of **** by the soldering robot in the above-mentioned example, as 
shown in drawing 8 , the direction which the open end section 13 is extended [ direction ] 
perpendicularly and locates tube section 13c in the anti-working side tends to check the flow of 
wax material from an operator side, and is convenient. 



[Effect of the Invention] Since the heat-exchanger unit of this invention crashed the open end 
section 13 of the tube 13 with which the capillary edge 41 is soldered and prepared 13d of flare 
sections in the edge section, it can be certainly soldered in the open end section 13 as [ narrow 
diameter ], without expanding the diameter of the capillary edge 41, so that clearly from the 
above explanation. Therefore, diameter expansion processing of the capillary edge 41 where a 
man day increases becomes unnecessary, and the manufacturing cost of a heat exchanger unit 



62. 



[0025] 



is reduced. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the outline structure of a heat exchanger unit. 
[D rawin g 2] It is the sectional view showing the joint structure of a tube and incidental 
components. 

[Drawing 3] It is the perspective view showing the joint structure of a tube and a capillary in the 

heat-exchanger unit of this invention. 

[Drawin g 4] It is the A-A line view Fig. of drawing 3 . 

[Drawing 5] It is the perspective view of the pinch unit used for crushing processing of a tube. 
[ Drawing 6] It is the side elevation showing the internal structure of a pinch unit. 
[Dra win g 7] It is the sectional view showing crushing processing which used the pinch unit. 
[Drawing 8] It is the perspective view showing other joint structures in the heat exchanger unit 
of this invention. . 
[Description of Notations] 

10 Heat Exchanger 

11 Fin 

12 Tube 

13 Open End Section 

13' Secondary flare section 
13" Miyoshi flare section 
13a Hold space 

13b Crushing adhesion section 
13c Tube section 
13d Flare section 

40 Capillary Tube (Capillary) 

41 Tube Edge (Capillary Edge) 



[Translation done.] 
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